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Introduction
Well-Child Care (WCC) is the provision of preventive primary health care services for children and their families. It involves the delivery of anticipatory guidance, developmental screening and surveillance, immunisation, child and family psychosocial assessments and care co-ordination [1, 2] . It aims to support parents' knowledge about their children's development, improve parent-child interactions, reduce avoidable hospitalisations and emergency department visits, and has the potential to modify parenting practices in terms of healthcare-seeking behaviour, promotion of positive dietary and feeding practices, and management of common childhood infections [3] [4] [5] [6] [7] .
WCC is important, as population level studies of early childhood development using the domains of physical health and well-being, social competence, emotional maturity, language, cognitive and communication skills, have identified that more than one-fifth of children are developmentally vulnerable in one or more domain in their first year of formal schooling [8] . In addition, there are several reports that have documented increasing rates of child behavioral problems, developmental delays, and Autism Spectrum Disorders [9] [10] [11] . The routine incorporation of developmental screening can significantly increase early identification of developmental delays [12] . Thus, WCC has an important role to play in the identification and referral to appropriate early childhood intervention services that will support families and improve child outcomes [13, 14] .
There are several provider and user level barriers in the provision of WCC [15, 16] . A recent population level survey from North America of 34,843 participants has demonstrated that parents' attitudes and beliefs about having a usual source of care was strongly associated with their children's receipt of recommended preventive health services [16] . The implication of this research is that access to WCC is driven by ecological variables of service availability, parent awareness and choice of services, and beliefs about their child's health. It is, therefore, not surprising that vulnerable populations' with lower health literacy are less likely to access WCC services than the socially advantaged groups [17, 18] .
Health professional barriers include organisational factors and attitudes towards prevention, clinical and competing priorities, time, funding models and incentives, the roles of professionals (nurse versus physician providers) and educational and training needs [15, 19, 20] . Physician use of developmental screening tools has remained sub-optimal, but this approach has the potential to improve with additional support and encouragement [21, 22] . Qualitative research has shown that health professionals particularly the General Practitioners (GPs), mostly provide WCC as an opportunistic activity [23] . Thus, alternative innovative models, such as the use of web-based and educator led parent-coach models are explored and studied in recent literature [24] .
A search of the SCOPUS database by the authors using an iteratively developed search strategy for studying country based distribution of research on WCC activities revealed that almost three-quarters of published research on WCC comes from North America and the United Kingdom (UK) (S1 Appendix Fig A) . Because of this relative paucity of information from Australia, a longitudinal birth cohort 'Watch Me Grow' study has recently been conducted in the South Western Sydney (SWS) region of New South Wales. This study confirmed previous international research on factors affecting WCC and developmental screening activities [25, 26] . However, there is an absence of research that directly observes "real life" WCC visits between GP's and parents with young children in the context of the Australian public health system. Such research can enhance theoretical understanding of the factors affecting WCC, which may further inform interventional and translational studies.
Aims
This study aims to assess the delivery of WCC during GP consultations with young children (less than five years), and understand the factors that enhance or hinder the provision of such services. Specifically, this research was guided by the following questions: (a) How do GPs, parents and children interact together to discuss WCC in the context of the parental reasons for the visit? (b) Are there parent, practice and GP level factors that enhance or hinder WCC?
Methods

Ethics approval
Ethical approval for the study was obtained from the SWS Local Health District Human Research Ethics Committee (Protocol HREC 13/LLPOOL/265, local project number 13/166).
Study setting
The SWS area ranks low on the Index of Relative Socio-economic Disadvantage with high unemployment rates of 5.2 to 22.3% as compared to the NSW average of 4.7 per cent [27] . The population of this region is relatively young with about 15% of residents being children 0-8 years of age. This is also an area with a large population of people from culturally and linguistically diverse backgrounds, with approximately 34% of residents born overseas [28] .
Child health promotion activities are a high priority in the region, with a focus on the availability of universal services, development of targeted services for specific vulnerable groups such as a sustained nurse home visiting program, translation of PEDS to other languages, and access to public funded community paediatric clinics [29] .
Study design
A mixed methods critical realist study with a sequential research study design with both qualitative and quantitative studies with parents and professionals was employed to study WCC activities. These studies informed the development of the case studies of the general practices that are described in this paper. The case study design used an embedded approach with concurrent collection of qualitative and quantitative data.
2.3.1. Conceptual and methodological framework for the case study. Two methods were used for data recruitment and analysis: (1) recruitment of practices was done using a purposive approach by addressing the typology of the practice; (2) data analysis unit included both the practice level and the individual GP visits (each participating practice as well as the visit formed a case). This study design in which there is more than one sub-unit of analysis within different contexts is described as an embedded case study design (Fig 1) [30, 31] .
We used a realist methodological approach for this work as it addressed the complex ontological and epistemological tussle of tangible vs. intangible reality, establishment of regularities established by empirical methods vs. knowledge constructed by social interactions, hypothesis testing versus in-depth fieldwork and verification of findings versus interpretation of meaning [30] .
Further a critical realist approach helped to view reality as an open system and therefore acknowledged the fallibility of what we considered as real. This approach does not accept empirical observations as the only domain of reality, and includes explanations about how entities are structured, and the conditions that are needed to activate the mechanisms, thereby producing observed or unobserved events [32] . In the context of our case study design WCC is a type of social activity that is delivered in open systems, and mechanisms at hierarchical levels interact during a WCC visit. Thus, a realist framework helped to capture the empirical (from multiple cases and multiple contexts) to actual (what really happens in the human interactions for delivery of WCC) and to a partial extent, understand the generative mechanisms at play during WCC visits [32] .
2.3.2. Practice recruitment. Three general practices were identified from the region; two from an electronic Practice Research Network (ePBRN), a group of general practices recruited as an initiative of the University of New South Wales, for improving the data quality of chronic diseases [33] . A third practice was recruited at the suggestion of a GP working at one of the recruited ePBRN practices. The observations at the practices were made between August 2013 and January 2014.
Prior to enrolment, the researcher (first author) introduced himself to the practice staff, including GPs, outlining the overall objective of the research, but without giving many specifics of the research questions. The idea was to capture the interactions between the health providers and parents as they happen in real life. The researcher remained a silent spectator in all the visits therefore causing minimum interference. Written informed consent was obtained from the practice managers, GPs, practice nurses, dental practitioner and parents to audio record the clinical visit. One GP registrar in Practice A and one GP in practice B did not Well child care at general practices PLOS ONE | https://doi.org/10.1371/journal.pone.0205235 October 11, 2018 consent the researcher to observe the consultations. One dental practitioner, who was colocated with Practice A, consented to participate in the research.
Data measures.
A practice details form was used to collect data on the physical characteristics and resources of each practice. A standardised data collection based on the WCC framework was used for participant observations [34] (S1 Appendix Form A). Observations were also made in the waiting room and extensive field notes were taken.
A selection of parents, GPs and practice nurses, who consented, were also interviewed to collect qualitative data. A structured flexible interview guide was used to facilitate discussion in a non-directive style (Fig 2) .
Data analysis approaches
An integrated mixed-methods approach for data analysis was used by connecting and merging both qualitative and quantitative data. This resulted in the convergence of the study findings [35] . Audio recorded files were organised using the NVivo qualitative software, and transcribed by professional transcription services. A sub-section of these transcribed files was verified and cross-checked with the data collected during participant observation. Data analysis started with data collection and stopped on reaching thematic saturation.
2.4.1. Qualitative data analysis. The transcribed files from the audio recordings, field notes, observation forms and interviews provided the qualitative data. Three GPs, two practice nurses, and 34 parents were interviewed during data collection process. Six other GPs provided extensive field notes and during informal conversations which were also recorded. The coding process for the transcribed GP interactions with parents, used a "line by line" and "paragraph by paragraph", approach to code the components of the medical visits in the broad framework of WCC (S1 Appendix Fig C) [36] . A section of the data was coded at two time points for enhancing intra-coder reliability, and findings were presented in meetings to get feedback and establish trustworthiness in analysis. The author's clinical and research experiences in community paediatrics, general practice, and public health was acknowledged throughout the process of data collection and analysis.
The proportion of coding for each component of WCC was ascertained using the coding percentages provided by NVivo qualitative software. This approach gave an opportunity to explore which visits had more components of WCC activities embedded in them. This strategy of transforming qualitative data into quantitative data is a well-established method for data integration in mixed-methods research [35] .
Quantitative data analysis (Roter's Interaction Analysis System (RIAS) framework).
In order to study the medical interactions in the visits quantitatively, a Roter's Interaction Analysis System (RIAS) was used for analysis [37] . RIAS is a previously well described framework in which the contributions of both patients and providers in medical visits are richly elaborated by treating each "utterance" in an interaction as a unit of analysis [37] . It provides categorical coding opportunities in the themes of personal remarks/social conversations, laughing, joking, showing concern or worry, providing reassurance, encouragement, approval, compliment, disagreement, criticism, empathy, legitimizing, partnership statements, showing agreement/understanding, giving orientation, instructions, paraphrase and checking for understanding, asking for opinion, permission, questions (both close & open ended), counselling and encouraging positive behaviour and global affect ratings. The coding framework of RIAS is provided in S1 Appendix Table A. The RIAS categories also provided summary composite scores such as the patient-centeredness scores, which is the sum of biomedical, psychosocial information sharing and rapport building variables between GPs, parents and children, divided by the predominantly biomedical information sharing variables. The higher patientcenteredness scores are achieved by an increased focus on psychosocial information, education and anticipatory guidance during an interaction. 10% of the RIAS files were coded by two independent coders. An average inter-rater reliability between 0.8-0.9 was achieved (S2 Appendix).
Statistical analysis.
Descriptive analysis of the demographic and categorical data was conducted. Exploration of patterns was completed using: (1) cross-tab analysis and comparison of proportions using chi-square analysis; and (2) one-way analysis of variance (ANOVA) to explore continuous variables such as the duration of consults, patient-centeredness scores of GPs for visits, previous visits, age of the child, number of previous visits, number of siblings, and categorical variables such as the purpose of visits; for group differences regarding WCC coding percentages.
Regression lines were used to explore the relationships between variables and WCC coding. Multiple regression analysis was also done and for this purpose WCC coding percentages was taken as a dependent variable; maternal country of birth, maternal education status, continuity of the GP provider, number of previous visits at the same practice, age of child, duration of visits, purpose of visit, birth order, GPs years of practice, and patient-centeredness scores were treated as independent variables.
For non-normally distributed data a logarithmic transformation was used. The goodnessof-fit of the model was calculated using "R" analysis, histogram of the standardised residuals and P-P plots, and multi-collinearity was checked using variance inflation factor and tolerance levels (S1 Appendix Fig F) . A missing variable analysis showed the completely random nature of the missing values, therefore, a list wise deletion of the cases was done for multiple regression analysis (S3 Appendix). Further, there was no difference in background demographic variables between the missing data to the available data.
A multivariable hierarchical cluster analysis was also done to ascertain if there were clusters of higher or lower WCC visits (i.e. homogenous groups). A squared Euclidean distance was used for distance between all the pairs of cases and clusters using the proximity matrix [38] . Ward's method of linkage was used to join clusters as this method minimized the total withincluster variance [39] . The variables were standardised from -1 to +1 to give each variable equal metrics and equal weight. The dendrogram, agglomeration coefficients and scree plots provided the information on relative measure of the magnitude of differences between variables or clusters at each step of the process (S1 Appendix Form D).
The face validity of the clusters was checked using ANOVA and Chi-square to compare how the cases were allocated to the clusters with respect to the potentially important variables.
IBM SPSS Statistics for Windows, version, 24.0. Armonk, NY and MedCalc version 16.8.4, Ostend, Belgium were used for statistical analysis.
Results
A total of seventy one visits of direct observations with GPs at three practices were completed. Of those clinical visits, eight visits had practice nurse involvement. Fifty visits had good quality audio recordings for RIAS analysis, and complete background demographic data for cluster analysis was available for 44 visits (S3 Appendix Fig A) .
Characteristics of the participants
The three recruited practices were different with respect to the number of GP providers, availability of practice nurses, appointment, and billing types ( Table 1) . The demographic characteristics of the participants are presented in Tables 2 and 3 .
The median age of children observed in the visits was 18 months (IQR, 6-36 months). There were 29 males and 42 females. The median duration of visits was 13 mins (IQR, 9-18 mins). The median number of previous visits reported by the parents for the same child at the same practice was 6 (IQR, 4-12). There were 56 (85%) standard consultations (<20 minutes duration) and 10 (15%) long consultations (20-40 minutes). The primary reason of visit as stated by the parents included immunisation in 13 (18.5%), general check-up in 10 (13.8%), viral illness 33 (49.2%) and miscellaneous reasons in 15 (18.5%). Overall, there was no relationship between the duration of consults and the purpose of visits (Chi square 3.1, p = 0.37).
Quantitative results
Regression analysis revealed that greater WCC activities were associated with younger age of the child, longer duration of the visits, and less number of previous visits at the same practice (Fig 3) . The multiple regression analysis revealed that the visits by Australian born mothers and a longer duration of visit were independently associated with more WCC activity ( Table 4) . This model accounted for about 60% of the variance in WCC activity in the visits.
A summary composite analysis of the RIAS coding categories showed that the predominant part of the visits focused on bio-medical information and psychosocial information was sought much less often during the observed interactions (Fig 4) .
A median GP patient-centeredness score of 0.38 was achieved (IQR, 0.27-0.54). Higher patient-centeredness scores were associated with the longer duration of the consults and greater WCC activity (S1 Appendix).
The immunisation visits had a significantly higher patient-centeredness score (Chi square = 8.5, p = 0.0036).
A hierarchical cluster analysis revealed two distinct clusters; one with higher and one with lower clusters for WCC activities. The cluster with higher WCC had higher patient-centeredness scores during the interactions, more first born children, younger infants, and those presenting for immunisation or general check-ups as a primary purpose of their visits ( Table 5) . Other health professionals expressed that prompts are needed more explicitly in the records for both parents and providers:
"little awareness which is put forward regarding PEDS (developmental screening tools) in the Personal health Records" [GP5]. It was also reported that a lot of discussion on WCC is "by observation and all conversations don't get recorded"[GP6].
Some commented that funding systems don't support screening and WCC activities: "I don't think Medicare is happy for us to charge Level C (long) consultation for screening activities"[GP].
Some reported that it will be good to "have [the] practice nurse doing these activities for us" [GP6]. Personal Health Records were often used to "record immunisations, height and weight" [PN1]. Parents sometimes forgot to bring their personal health record and were reminded by the GPs in their visits of the importance of bringing these as a prompt for WCC discussions:
"Always remember to bring your blue book when you visit next time" [GP6].
A dental practitioner located within one general practice reported that preventive dental checks don't happen as "parents come only when there is a problem" [D1].
Parental choice of services. Parents often made the choice to access services for health checks based on (a) convenience: "I stopped going to Fairfield Community health centre. . .and has been coming to this practice (GP) as it is convenient" [P2]; (b) the purpose of their visit: "I go to the child nurse if I have questions about his sleeping and behaviour, if he has a cold I will come here (GP)" [P12]; (c) their prior experiences with the health professional: "I don't go to midwife and nurse as they gave a lot of conflicting information" [P11]; (d) approach of the health professional to their children: "(GP) is fantastic, my kids just love him and want to keep coming again and again"[P8]; (e) after hours availability: "I come here as doctors are available afterhours, even though the surgery is bit away from my house" [P10]; (f) long term relationship with the GP: "I have been visiting this practice since I was a baby and always come here" [P2]; and (g) their beliefs about whether or not their child needs to see a health professional: "I don't see a need to go to child and family health nurse as he is well" [P8]
. Parents also reported lack of awareness of questions in the personal health record, "I am not aware that there are questions in the Blue Book" [P23].
Eliciting and clarifying parental expectations during interactions with health providers.
A qualitative analysis of the encounters revealed that parent's expectations were an important mechanism for WCC activities. Where a parent raised a concern or a WCC topic, During some interactions those development questions were asked that were related to the diagnosis and assessment of the presenting health problem. This is illustrated in the transcript excerpt below relating to a 3 year-old girl presenting with a suspected urinary tract infection. At the practices where practice nurses provided immunisation, there were opportunities given for an assessment of age-appropriate hand-eye coordination and cognitive skills,: During visits for young children where there were concerns about minor viral illnesses, focused education and counselling was provided to parents for recognition of sickness. WCC activities were also discussed as illustrated by the following transcript excerpt from a mother presenting with a five week old infant with upper respiratory symptoms: 3.3.4. Other participant observations. Developmental screening tools were not used in any visits and missed opportunities were noted in provision of guidance on injury prevention, obesity and feeding practices. Case analysis of the visits revealed that immunisation visits and some visits for minor viral illnesses had higher patient-centeredness scores and more WCC activity ( Table 6 ).
Discussion
The study elaborates on the lived experiences of parents and GPs and their interactions relating to Well-Child Care topics as well as on education and counselling pertaining to the primary reason for the GP visit. The profile of visits, in terms of the duration of the consults and the proportion of long and standard consultations, was consistent with the population based data on GP visits in Australia [40] .
Propositions for well child care
Two important propositions for WCC activities emerged from the interactional data analysis in this study: (1) Context-parent attends for immunisation; Mechanisms-Parent asks 
Qualitative
The results from the study confirmed prior qualitative data that WCC and other preventive activity was predominantly based on observation of the child and provided opportunistically [23] . There are obvious reasons for this including time constraints, and duplication for writing this information in the Personal Health Records and the general practice software.
No screening tools were used by GPs for ascertaining developmental progress in this study and the Blue Book was used for recording immunisations and anthropometry only. This is somewhat contrary to a survey of GPs where two-thirds of practitioners reported using a standardised tool in their clinical practice for developmental screening [41] .
In the current observational study, when parents raised concerns about their child's development, appropriate advice and/or referral were provided by GPs in most interactions. In GP visits for the one-off Healthy Kids Check (HKC) prior to school entry (that stopped being reimbursed in November 2015, and was rescinded in July 2016), there were several opportunities for the family to discuss WCC activities. This is in congruence with the positive impact of the HKC visit on the management plan for 3-11% of children at two general practices in Queensland, that is likely to translate to a significant number of children at the national level [42] .
The purpose of the visits was predominantly biomedical particularly where parents presented with children for minor illnesses [43] . However, it is possible that the psychosocial conversations happened during prior or later general practice visits with parents that were not directly observed.
In other qualitative studies it has been shown that parents form a working diagnosis with their family when concerns arise regarding their child's health and parents make many more visits to their GP with their first born children [18] .
The finding that a solo GP with a practice nurse achieved a higher patient-centeredness score is possibly explained by an increased continuity of care by the same provider and suggests that the motivation, training and communication style of the physician are also important factors affecting WCC [43] .
Quantitative
In visits with a primarily biomedical focus, patient-centeredness scores and WCC activity were lower, indicating the need for a communication style by practitioners that balanced psychosocial and biomedical topics during the visits [44] .
Longer duration of consults was associated with Well-Child care activity in our study. This finding is well-demonstrated in a population based North American National Survey of Early Childhood Health where longer visits were associated with more anticipatory guidance, psychosocial risk assessment and higher family-centered care ratings [45] . It should also be noted that the use of validated screening tools can also increase parent-physician communication about developmental concerns without necessarily increasing the duration of consults [46] .
There was a trend for immunisation visits to be longer particularly in visits where practice nurses were involved in doing the four year HKC check. This gave more time for families to discuss issues, and lends support to the nurse practitioner led model of WCC care in the general practice context. The recent findings from the primary health care network surveys in Australia highlight that the number of practices with a practice nurse is increasing and practice nurses have expressed interest to play a key role in WCC activities [47] .
The study finding that young children with a mother born overseas receive less WCC activities t highlights the challenges associated with the provision of health services for culturally and linguistically diverse mothers. This issue has been explored in greater details in previous studies [48] .
Strengths and limitations of the study
To the best of our knowledge this is the first study from Australia that analyses WCC activities at general practices based on direct observations of the GP visits. The information is of value for stakeholders, administrators and policy makers in the context of the Australian health system. Although not generalisable, these findings are likely to be transferable to similar settings.
The most vulnerable families may not have been captured in our study and further studies need to explore the issues highlighted in our study with the most disadvantaged groups of parents.
It could be argued that some GPs may have asked more or less questions on WCC activities if the researcher was not present. However, this was unlikely as the flow of conversation between the GP and parents that was evident in the audios and transcribed data, showed no interference from the researcher, providing confidence in the authenticity of our data. Further, the qualitative analysis was complemented by the RIAS coding that was verified by independent coders separate from the researcher doing the data collection. This mixed methods analytical approach provided credible evidence of the main issues in the delivery of WCC during visits.
Engagement of the parents with GPs was not specifically scored in the current study. This is a known variable that can affect their approach to WCC.
The influence of previous visits and the continuity of care with the same provider or with the same practice could not be ascertained as longitudinal visits for the same patient was not possible. Rather a cross-section of visits was studied. Although this factor did not emerge as a major variable in quantitative analysis it does warrant further confirmation in larger studies. The continuity of practitioner in the observed visits was based on GP self-report and its accuracy could not be verified.
The finding of utility of practice nurses as a strategy for enhancing WCC need more work as only a small proportion of observed visits in the current study had a practice nurse involvement.
The study finding of a solo GP being able to do more WCC activities is not generalisable as there only a single solo GP setting was recruited for the study. Larger studies are required to explore this potentially important factor.
For infants presenting for immunisation qualitative research has highlighted that GPs may not necessarily ask many WCC questions during these visits [17] . It is possible that the conversation about WCC may differ for different immunisation visits at different ages. This factor could not be explored in this study due to limitations of sample size.
The precision of calculated statistics is affected by the missing values (S3 Appendix). However, this is not a major limitation as missing values were completely randomly distributed and not systematically different from the analysed cases.
Implications for future studies
There is a need for cost effectiveness studies using an outcomes framework for routine incorporation of screening and surveillance activities during immunisation and Well-Child care visits in the context of the Australian public health system. This study was done when the Medicare funded four year HKC was still active. Further cohort studies and randomised controlled trials are required to assess if the immunisation visits have changed in terms of WCC information provided to the families, pattern of Medicare Benefits Schedule claims and duration of visits since the cessation of HKC program.
There is also a need to research if linking web based developmental screening questions to GP practice software can assist GPs in identification of children with developmental problems. This may be a strategy as this can potentially reduce their administrative work load of data entry into their practice systems.
There is in general a knowledge gap regarding the patterns of cost for Medicare consults and duration of consults with regards to immunisation visits. Cost-effectiveness studies into schedule items numbers claimed by Australian GPs to provide immunisation and general check-up visits would provide support to the introduction of specific Medicare item numbers to encourage WCC activities including the use of standardised tools in general practice [49] .
It is also important to research funding mechanisms for GPs from other comparable health systems such as salaried models, annual consolidated fees for each enrolled child in the practice, performance and child outcomes based payments (for example, proportion of toddlers identified with developmental delays linked with early intervention services at a practice level) and understand its relevance to funding Australian GPs for WCC. Future research should explore practice nurse led models of WCC as well as integrated models of care where GPs, practice nurses, paediatricians and CFHNs share data in real time regarding their WCC activities. Educational activities and research on physician communication styles to increased family and patient centred care are also needed.
Conclusions
Well-Child care is delivered in a significant proportion of GP visits for children. The use of screening tools is infrequent and GPs rely on observations and parental concerns to identify children with developmental delays. There are two distinct clusters of WCC activities within GP visits and younger children and Australian born mothers are more likely to receive this form of care. More studies are required to ascertain how GPs can be supported to use screening tools for WCC surveillance activities during immunisation visits. Longitudinal cohort study and randomised controlled trials of children attending general practice would provide more robust information to guide the development of policies for WCC in Australian general practice. 
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